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ABSTRACT The aspect of worker productivity or effi-
ciency of work is one of the interesting problems m he
third world countries inlly in the Indian context. The
work productivity WT bency of work depends on sev-
erul factors including health and socio-cultural factors. In
the present article, three agrarian Craon worker groups
{landowrer, sharecropper and daily labourer) have been con-
sidered in order (o gee the differences in work output and to
find owt the possible causes of such differences. The mea-
surement of work owtpat in harvesting (stocks), wsed for
the present purpose is supposed to be the only possible way,
and some explanations have been given in favour of the
measurermeni. Besulis of the preseni siudy show ihat there
are differences in work cutput between' among agrarian
worker groups but the differences are not statistically sig-
nificant, The differences in work output may ot clearly be
attributed tothe differences in anthropormeiric traits or other
hezalth traits. Possible explanations have been sorted out in
the light of soeho-cultural values e.g. artitude and motiva-
tian af the workers.

INTRODUCTION

Nations which produce most of their food by
human labour require a high percentage of popu-
lations to produce food to subsist. In India, about
67.7 per cent people are engaged in |gncultural
occupations and primarily depend on agriculture
{Stout and Downing, 1979). Both males and fe-
males are engaged in the agricultural sector and
constitute an important proportion of the total
labowr foree in most of the states in India. How-
ever, a large majonty of the individuals, who are
engaged in the agricultural occupation, do not
have any cultivable land of their own. Some of
them are engaged as daily labourer and few of
them share land of other landowners. Therefore,
generally three categories of workers are found
in the agriculmaral scenario of India ie Land-
owner, Sharecropper and Daily labourer. Now let
us clarify the terms little elaborately.

Landowner: The land one cultivates is in the
possession of his'her own household. There is
full contro] over the land in terms of inhentance,
sale, and lease. Generally, the landowner groups
have interests to improve the fertility of the land
(Dnstrict Census Handbook, 1991).

Sharecropper.: As the term denotes, one who
iz sharing the land of a landholder or of thoss
who have no time for cultivation (engaged in
other jobs). The sharecroppers have no control
over the land in terms of possession, inheritance
and sale. They only cultivate the land on their
own and pay one third of the produced crops to
land owners. Generally, sharecroppers have very
little interests in improving the land for better
crop production. Although sharecropping exists
in other Indian states, may be in different forms,
therefore, it is worth mentioning a little about
the origin of sharecropper in West Bengal.

In Bengal (presently West Bengal and
Bangladesh), during post independence, there
emerged a class of gentleman (not peasant) land-
owners, This comprised Brahmins, kayasthas,
other upper caste people, pleaders, judges, mag-
istrates, doctors and so on. These people pur-
chased land rights and threw up such lands into
sharecropping cultivation since that provided a
safe and profitable invesiment of their savings
and this process started after great Bengal fam-
ines. The spread of sharecropping was also due
to several other factors. 1) with the destruction
of indigenous manufacturing, a vast majority of
population was thrown back into agriculiure and
had to rely on sharecropping cultivation for sur-
vival, 2) with the diminution of the land hold-
ings due to the operation of inheritance laws,
many peasants started depending on sharecrop-
ping cultivation to supplement their income. 3)
the gentlemen would not involve themselves in
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actual cultivation since in lerms of the prevail-
ing socio-cultural miliew, this would erode their
social stats. 4) the growth of sharecropping
cultivation owed to the creation of urban job
opportunities for more educated middle class
landholding families (Bhoumik, 1993).

Daily Labourer: They are land less (either
they have very litile plots of land which is not
sufficient to earn the livelihood or they have only
land for making house) labourer. They usually
work in the land of others in lieu of cash (money)
or kind. So their livelihood is fully dependent
on wage. The wage is not fixed in many areas of
the country and primarily depends on the skill
and performance and /or work output of the in-
dividual (District Census Handboolk, 1991),

In the present article the terms productivity
and work productivity have been used synony-
mously, although work is a complex entity and
involves components, in addition to the biologi-
cal one, such as psychological factors, type of
work and work setting. The pursuit of produc-
tivity is of course the common interest of all the
people, especially those who are associated with
labour intensive jobs. Productivity is an index
of production efficiency and defined differently
by different people. However, productivity may
be defined in terms of some quantitative mea-
sures of physical performance in actual work
situations. Specifically, in some types of indus-
trial and agricultural work, payment is based on
piece work and productivity can be measured in
terms of manufactured or harvested goods or pay
received {Spurr, 1983). In general, if is taken as
the concept that indicates the efficiency of input
as compared with output,

Physical activity is an integral and complex
component of human behaviour, which com-
prises also of sociveconomic and culural com-
ponents (Andersen et al., 1978). On the other
hand, physical activity or capacity for work iz
influenced by many factors, for instance, bio-
logical (e.g., age, sex, body dimensions, etc.),
psychic (e.g., attitude and motivation, etc.), en-
vironmental {e.g. altitude, baromelric pressure,
heat, cold, noise, air pollution etc.), nature of
work (e.g., intensity, duration, rhythm, tech-
nigie, position, ete.), and training and adapta-
tion {Astrand, 1977). Following from thas, it
appears that physical activity is related to physi-
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cal, mental and social well being of an individual,
which is termed simply as health (WHO, 1971).

However, a few indicators of body dimen-
stons have been found to have important rela-
tionships with productivity. Nutritional stafus
affects body weight and eventually physical
working capacity (Buzina et al,, 1982). In Ja-
maica, Heywood ( 1974) finds weight-for-height
to significantly affect productivity. Basta et al,
(1973) find no relationship of weight and height
with work productivity among Indonesian road
construction workers. Studies in Guatemala
show (Immink, 1978) a positive relationship of
height with productivity. The fat free mass of
Guatemalan wage labourers is shown to comre-
late with the amount of coffee beans picked per
day, Malville (1999) finds non-significant cor-
relation between load with body height and
weight. In India, Satyanarayana et al. (1977)
found a positive relationship between work out-
put and body size. Sukhatme { 1982) fails to find
any relationship between body weight and work
output of women. The review of literature show
contrasting findings but it is intuitively believed
and understood that there may have some rela-
tionships between' among anthropometric traits,
health traits with work output of an individual,

Wery little information is known regarding
the relationship of the three categories of agri-
cultural workers and differences in work out-
put. A few literatures in the subject of econom-
ics have dealt with the economic aspect of crop
production (yield) and have shown the differ-
ences between the two groups, i.e. sharecropper
and landowner (Chattopadhyay, 1979, Chadha
and Bhaumik, 1992), However it is intuitively
understood that there may have some differences
between/among the three agrarian worker groups
which may be due to (1) agrarian relationship
between' among categories of agricultural work-
ers, (2) antitude and motivation towards agricul-
mural work, which ultimately affect their health
and work cutput. In view of the above, present
study was undertaken among the Oraon agricul-
tural worker groups of Jalpaiguri district, North-
ern West Bengal.

The objective of the present article is to ex-
plore the differences in work output between/
among three agrarian worker groups. If differ-
ences exist at all in the werk output, then,
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possible answers have been looked into the i)
comparison between/among groups in anthro-
pometric traits, (i) comparison betwesn/among
groups in health traits.

MATERIAL AND METHODS

A total of 197 Oraon agricultural labourers/
workers were investigated out of which 113 were
male and 34 were female, and all of them were
selected from Rangali Bazna Anchal of
Madarihat Police Station, Jalpaiguri district,
West Bengal.

The Oraons are a Dravidian-speaking tribal
population with its major concentration in the
Chotanagpur plateau in Bihar. They are believed
to have migrated to northern West Bengal from
Bihar about the end of the last century
{Choudhury, 1978). The Oraon population has
inhabited this area for a long time, practising their
traditional occupation, although sizable propor-

tions of the Oraons are working as tea garden
labourers. The subjects for the present study were
all adults, aged between 20 and 60 years and
engaged in the occupation since last 10 years,

Anthropometric measurements were done us-
ing standard methodology and standard instru-
ments (Weiner and Lourie, 1981). A single in-
vestigator took all anthropometric measure-
ments. Height, weight and skinfold thickness
measurements have been used in the present ar-
ticle because most other anthropometric mea-
surements were tested and seems to be relatively
less related with work productivity (Foy, 2000).
Total body fat (kg) was estimated using (Sen and
Banerjee, 1938) the following formula: Fat% x
Weight(kg) / 100, where Fat3 = 4.201 /D -
3.513) x 100, and D = 10890 - {0.0028 x Tri-
ceps skinfold thickness).

Strength is basic to performance and it s a
measure of physical fitness. Strength tests are
one of the most practical measures to evaluate

Fig. 1. Sketch showing harvesting of rice in the paddy (rice) fleld
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fitness. Strength data for handgrip strength and
back strength were collected through battery
operated automatic handgrip dynamometer and
back dynamometer, using standard test proto-
cols (Mathews, 1973).

Systolic (SBP) and diastolic (DBP) blood
pressure measurements were measured after a
15 minutes rest period, in 2 sitting position, on
the upper arm by the auscultatory method using
an inflatable calf and mercury sphygmomanom-
eter. SBP was determined at the point when the
Korotkoff sound completely ceased (Rose,
1980), and pulse rate (PR) was also measured.

Rice (Oryza sativa) is the principal staple
diet of most of the Indian population and two
third of the total Indian population is engaged
in the cultivation of rice (paddy). There are sev-
eral activities in the cultivation of rice e.g. till-
ing and leveling the soil, transplantation, weed-
ing and harvesting. The output of harvesting is
relatively easy to measure than other activities
and was used for the present purpose. The har-
vesting of rice (paddy) is done manually and
individuals of both sexes are engaged in har-
vesting. Differences of harvesting output may
be observed between sexes and ages, therefore,
the rate of wage per day is different either by
sex andfor age. Variation within sexes also de-
pends on the type of land, which has not been
considered in the present study. The output data
on harvesting used in the present study, were
collected through counting the number of
“bunch of stocks"” of rice paddy each individual
harvests per hour. Because (1) there was no
known alternative methods to measure the har-
vesting except the amount and rate of clearing
the land, {2} the present technique of measur-
ing actual harvesting output seems to be easy
and simple in operation. One can easily calcu-
late the amount and rate of clearing the land
from the present harvesting data, because the
distances between one “bunch of stocks™ to
another “bunch of stocks™ are approximately
6-8 inches,

Let us clarify the method of rice harvesting
a little more elaborately, because of the non-
universality of the method. Rice paddy is al-
ways harvested by human labour in India. The
rice crop is generally cut with a sickle, The
sickle is traditional and perhaps the original
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harvesting implement is still widely used, al-
though the shape varies in different regions of
the country, but it is essentially the same, be-
ing the familiar shape and usually having ser-
rated self-sharpening cutting edge and a
wooden handle for griping. Generally the har-
vester bends the waist at an angle of more than
90° with both hands extending downwards to
reach the cutting position (the rice crop is cut
with a little long straw in view of the useful-
ness of the straw) of the plant (the rice plants
are 3-4 feet tall depending on the species type).
The harvester grips all the stems (bunch of
stocks) popular agricultural connotation being
“hill" (stocks grown at single transplanted
point) of the rice plant together with left hand
and draws the blade of the sickle below the grip
with right hand, and this process continues. It
is worth noting that during transplantation 3-4
seedlings of rice plant are thrust into the mud
(simgle hill) with great speed and precision
maintaining uniform rows and columns and it
15 primarily the job of the females. At matu-
rity, those 3-4 seedlings of rice plant make sev-
eral branches with several stocks of rice paddy,
which appears to be like a bush, and this bush
has been described as “bunch of stocks™ and
counted for the present study as harvesting out-
put.
Initially the attempt was made to sudy all
the worker individuals of the study area but all
the workers were not available due to time con-
straints. The subjects who woluntesred them-
selves and could be persuaded to participate in
the study were taken in the sample. No subjects
were included in the sample with any conscious
bias, The categories of workers were classified
at the time of data analysis. The landowner and
sharecropper individuals included in the present
study, are basically marginal farmers. They have
very small land holdings, which is not sufficient
to earn their livelihood throughout the year.
Therefore, sometimes they work as daily
labourer in others land.

One way analysis of variance is performed
1o test the equality of means between the groups,
instead of computing & number of t-tests be-
tween/among groups, It also tests the null hy-
pothesis that several group means are equal in
the population, by comparing the sample
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variance estimates from the group means to that
estimated within the groups.

RESULTS

Table | shows the group wise descriptive sta-
tistics of different variables between/among
agrarian worker (peasant) groups. Male share-
cropper group shows highest mean value in age
and triceps skinfold thickness. Male landowner
shows highest mean values in weight, diastolic
blood pressure, systolic blood pressure, biceps
skinfold thickness, body mass index (BMI) and
total fat. Male daily labour group shows highest
mean values in height, grip strength both left and
right and stock (work output). Considering fe-
male groups on the other hand, it is observed
that the sharecropper groups show higher mean
values in age, height, and both systolic and di-
astolic blood pressure. Landowner groups show
higher mean values in weight, biceps skinfold
thickness. Daily labourer shows higher mean
values in triceps skinfold thickness, body mass
index (BMI) and stocks (work output).

Table 1: Descriptive statistics of the variables (Males)
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Table 2 shows the results of one-way analy-
sis of variance between/ groups with re-
gard to different variables under study. Male
groups show that there is no significant differ-
ences between/among worker group in any of
the variables. Considering the female groups on
the other hand, it is observed that there is no sig-
nificant difference in any of the variables ex-
cept the significant values in systolic blood pres-
sure (F=3.70, p=0.03) and that is due to the dif-
ferences berween sha and landowner
groups (t = 2.40, df = 56),

DISCUSSION

The present article attempts to focus on the
differences in health traits and its effect on the
work output among the different agrarian groups
of agricultural workers. All the subjects are to
some extent similar in respect of éthnic origin,
socio-economic condition, nutritional status and
sharing the same habitat for a pretty long time.
The test protocols used for the study are very
much similar in all the subjects. Therefore, it is

Frariables Shave Cropper Land Chwaer Daily Labourer
Mean N 50 Mean N 5.0 Mear N S0

Age 34.97 n 1283 33.59 44 13.51 .27 37 10.75
Hedght 161.74 32 597 16304 44 T.67 163.08 a7 4 85
Weight 47.31 32 4.47 48,57 34 635 48.24 37 518
Diastalic B. P. 56.69 32 13.62 £87.36 44 11.00 % 37 10.63
Systolic B. P. 131.25 12 21.13 134.14 44 1254 124.E4 ar 15,18
Skmfold Bieeps 313 k¥ 0.56 322 44 060 119 a7 0.50
Skmifold Triceps 523 k¥, 1.33 507 44 1.28 504 37 1.36
Body Mass Index 12.08 k3 1.34 18.22 44 1.54 18.11 37 1.43
Surface Arca 1.54 iz 0.0 1.56 44 013 I.56 3 .10
Total Fai 4.61 iz 078 468 44 1.13 4.61 L gD
Girip Strength{L} 3108 iz 4.9 32.08 44 745 33.49 37 7.26
Grip Strengih® 30.55 k¥ 5.31 214 44 T.89 EERY | n 674
Stocks 360694 iz 140762 403598 44 1554 87 434422 3 154138
Descriptive statistics of the following variables (females)

Age 3345 22 12.34 2R 36 10.45 3542 6 1046
Height 15184 22 596 150,93 EL 5.61 14%.53 16 591
Weight 400 1z 190 40,33 36 3.50 4002 26 524
Diasiolic B, P. 89.45 22 17.54 83.28 36 13.97 BR.15 26 14.70
Systolic B. . 135,00 22 21.58 12061 36 1938 12646 26 15.28
Skinfold Biceps 354 22 1.10 4.12 36 1.44 4,04 26 1.48
Skinfold Triceps 760 22 in g.24 34 2.86 E.45 26 189
Hady Mass Index 17440 22 1.55 17.71 36 1.30 17.83 26 1.55
Surface Arcs 1.43 22 0.04 1.43 G .08 1.42 26 0.11
Total Fat 4.90 22 1.15 523 15 1.50 531 26 1.78
Grip StrengthiL) 4 22 348 21.93 15 158 20.89 26 378
Grip Strengthd 2314 12 357 2142 k7 4.03 21.64 26 347
Seocks 2007.50 2 108666  2TRIT 36 116,30 3241.81 26 17860
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Table 2: Oneway analysis of variance {Male)

SUBRATA K. ROY AND BAIDY ANATH PAL

Variables Male Sum of Sguares df Mean Sguare F Sig.
Age Between Groups 41382 2 206.91 1.33 0.27
Within Groups 1711490 1o 155.50

Total 1752873 12

Height Batween Groups 40.1% 2 20,08 040 061
Within Groups 448031 1o 40,73
Total 452050 1z

Weight Between Groups 024 F] 1512 .50 061
Within Groups 331948 1o 30,18
Torsl 3349.73 1z

Dinstalic B.P Between Groups 204,78 2 102.39 0.75 047
Within Groups 15020.35 110 136.55
Tatal 15225.13 1z

Sysiolic BP Berween Groups 560,24 2 2R4.62 0.7 0,50
Within Groups 44764.21 1 406.95
To4al 4533345 112

Skinfold Biceps Between Groups 013 2 0.a7 0.21 081
Within Groups 3421 110 0.3
Total 3434 112

Skinfold Triceps Between Groups 0.76 2 038 0.22 0.80
Within Groups 192.27 1o 1.75
Total 19304 1z

Baody Mass lndex Betwesn Groups {44 2 0.22 0.0 000
Within Groups 23143 110 210
Total 231.87 12

Surface Area Betwesn Groups ol 2z 0. 0.55 058
Within Groups 1.3% 1o 0.0
Total 1.36 1z

Toaal Fat Between Groups 013 2 07 0.a7 093
Within Groups 101,77 110 053
Tatal 101,20 112

Grip Strength (Left) Berween Groups 101.49 2 20.75 1.1 0,31
Within Groups S048.50 11 45,50
Total 5149.99 112

Grip Swength (Right)  Between CGroups 113.51 2 56.75 1.2 030
Within Groups 518670 (L) 47.15
Toial 5300.21 112

Stocks Between Groups BISE00G.15 2 A6TH003. 08 2.08 013
Within Ciroups 250491187112 10 228101740
Total 260269877.27 12

Oneway analysis of variance (Female)

Variables Female S of Squares df Mean Square F Sig.
Age Between Groups 205.39 2 102 T n.8S 043
Within Groups HI57.02 #1 130446

Taal B962.42 B3

Height Between Groups 65.69 2 3284 .98 0.3%
Within Groups 272003 gl 31,58
Total 178572 B3

Welght Between Groups 165 F 0.84 D05 .95
Within Groups 143456 il 1.7
Total 1436.25 L]

Dizsiolic B.P. Beztwesn Groups G618 2 BN RN 1.3% 0.26
Within Groups | 862006 L 230.74
Total 19326.24 83

Systalic B.P, Between Groups 2829.94 2 1414.97 kvl i) 0.03
Within Groups 10935.02 L) 35191
Todal 1376495 i3

Skinfold Biceps Between Groups 0145 2 022 012 089
Withim Ciroups 15286 &l .89
Total 153.31 231
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Tahble I: Contd......

Varighles Female Swm of Squares dff Mean Sguare F Sig.
Between Croups 9.20 2 A 60 0.62 0.54
Within Groups il | Bl 1.37
Taoeal 6641 83

By Mass Index Berween Groups 2.30 2 I.1» 0.55 0,58
Within Groups 16997 gl 210
Taosal 17227 B3

Surface Arca Between Croups 0.0 2 0.00 .26 0.77
Within Giroups 0.72 £l 0.
Total 0.73 g1

Tonal Fat Between Groups 218 2 1.09 .47 0.62
Within Groups 18&.51 Bl 2.30
Tamal 188.69 &3

Cirip Sirength (L) Between Groups 2315 ] 11.57 [ %:4 ] 0.42
Within Groups 106087 g1 13.10
Total 108402 B3

Grip Strength (R) Between Groups 13,82 i 16.91 1.14 0.32
Within Groups 1201.47 gl 14.83

Todal 1233.29 &3

Stocks Berween Groups J1BI4E5, T i 1591744 85 1.25 029
Within Groups 1031391 50,54 gl 1273322 85
Tatal 106322640, 24 g1

intuitively understood that there was no appar-
ent difference betwesn / among the subjects.
However, the results of the present study reveals
that there are differences between/ among agrar-
ian groups in respect of several health param-
eters under study, although the differences are
not significant in most of the traits. But in small
anthropological studies trend is much more im-
portant rather than emphasizing on mere statis-
tical significance.

There are differences between/ among agrar-
ian worker groups in the mean values of work
outpul (stocks), although the differences are not
significant in either sex. However, the trend
shows that daily labourer groups of either sex
have the maximum work output than other two
groups. Male landowner groups show higher
output than sharecropper but females show bit
contrasting results than males and that is per-
haps due to low blood pressures of the land own-
ing females. Mean values of blood pressure pa-
rameters show relatively small values in male
daily labourer, and in female landowner groups,
which seem to be a sign of better physical fie-
ness than other groups. Mean values in respect
of sirength parameters, male daily labourer group
shows the maximum strength and female daily
labourer growp shows the lowest strength, which
also seems to be logical that male daily labourer
groups have more strength and endurance for

giving sustained physical effort. The variation
in work output between / among groups may be
explained in the following ways— data shows
two major trends e.g. aging (lowest in the male
daily labourer group) and high blood pressure
{male land ovwner group) which are affecting the
work output in both sexes.

To our view, these explanations are not
strong enough, and may be looked into the hu-
man behaviour, including the socio-cultural val-
ues of the groups. (1) Both landowners and
sharecroppers are in a advantageous position
than the daily labourer, because the labourer sells
his labour in liew of cash or kind. If a daily
labourer does not work properly or does not give
full effort, then the hirer has the full liberty 1o
change the daily labourer next day. (2) The num-
ber of daily labourer is high than the demand in
the area, becanse of the growing unemployment
problem in the country, (3) It is also the survival
strategy of the daily labourer group. Either live
properly giving full effort to the work you have
been assigned otherwise perish (you will not get
any work in future). But in case of landowner
the basic thing is timeliness, specifically in har-
vesting. [fha/she does not harvest in proper time,
then he/she will waste a lot amount of food grains
in the paddy field. The case of sharecropper is
to some extent different, there is no bothering to
maintain timeliness, because the waste is



168

relatively less to sharecropper compared to the
landholder. Generally, the sharecropper does not
employ any daily labourer from outside because
the wage will be deducted from his share.

Unfortunately, there are ne published litera-
tures especially in the Indian context in this re-
gard. Therefore, no comparison can be made at
present with any of the literatures in this regard.
More systematic studies are necessary to explore
the variations in different areas of the country
and possible explanations can be sort out for the
variations of the problem.
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